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IKffiffltWm} 

«flEffltfM& A-fcft4£ix*:fi*fc . iwiEffiSfr* 

IS1SL/imfl2a^&#B?.t . ffififfSflSfifiE* a-ton 

S<& £ . mrE^tedr i-7 7X{:out 12/ n y ? p /tt 
JB^IiriEttj^f * £ fc * tifSftjte* 3.-9 7 x<n 

^<tt», Miss^t. fiis^itfit. ffiiefiftifff 

PJILfcA'y- -y h<9©/M<|ifB» , £ A"?*-* fc L 
•y U/-x'a-yy/m 

[ mm 3 3 mi a w » >sss? $ *i$ra» otzm 
$ti-c ^xmmm^mt a-?7^^ 

■v bcr> o h&%\,Z\&fit^ W ■/ h ZWfcth^9- -y 

h x *r v 3 - 'j v rm. X'h -> X , 

A* $ fufcatoJJfS&a/^ > - * fc3S-?S . a* v 9 n 

^«C7)#BUie^^ffilI^ i - k , V \' -y ? O /«JBfc * 

g/hW-t'Xl$M£*tl>A^-.y fiJfeoilftk: 

at. 

/SIS. 

#1512^^11^ * -tetf 4 $ fifcfi A t , fines** 
a-? 7X£ftfctt43*i*:fiAi: £ . fflEJJrJgWf 5 



ties^t. 

a -y 9u9 , m.izh i m&$®&m -a x vmm 

C 7 3 MW< y*-9 &&mt , 

ffieffi** A-s^gc «t o jSW^ti^frE i ^ft* 

t . f)Efi^ie«¥S*>^^«$ flh mp< y 7 a^'* 

s^^^fiie* A-nou-c^ffiefi^t . tw-rs 

[ If 8 3 fJjfe^ 1 5 ^< - ^ 4fi!tg|5«i . 

muz&mcomw. 

ffie-9-- t'xmmMmmzxim fite-9- - 1 

flfcUW-r s tfff^a Sr . ^Miav ^ .y h m <r>*r- fx 
vitiiizmtxiffii. wftwwtitc . i&wrt 
Hzm-hm%cotzmzB*r-t mmmmzy < - 
fa' -y 9thv- ^mmtm^m %-tz> m^mstz 

[ it *ii i o 3 mi es^itfiftJt^&tt , 

flie#JSffilI^a-tOV^T(i, *',9u9°\Kmzhh 

late* j.-tf)iw!efi<& $rSn»: L s 

9 o /^{z^^if . luiefs*^ 3.-9 7 x cr>mm& 
nm\.xmm-&mm%tmm i tim/vm 

8. 

[ W*JI 113 t - exi*»Ett*g«i . 

[ m$« i 2 3 fne^- . 

t. ffieffi5fe*A-7 5Xi7)fi^{zj;oT. Huie-f-f 
c mm 1 3 3 Mie-9-- t^Btm^ti , fjieffi* 

tz. mav-t:x.mmtLx. m*r-t:x.mmtim$m 

1 4 3 Mieftft* A-a#?*ati > 
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lairr h * cl -^mm^t , 
ftnfca&g. 

en** 1 5 j isSffiii* n 
art-& as* «j y ? wapKt *>s#fc <t o . Butane a 

*> h « ftp** * w*t £> &mmm%m s 
ft. 

[0001] 

[as*tfM-4ftw#»i *-/r-7-?i%D 

*<A*^7-?#3£ft'f*iWiiH# (Q 
o s ) comitfigtib CytlX ^Z>> ;^7h7-^|*l 

(i . h7b7? <08®lfcj6 t X , #/ ^ -y h £SSm 
(QoS) £&tl L&#"£f£ A^r-y hafS£M»tef?$ 

[0002] 

T*fc*>0ifi8(£f***< <bftl>#\ #£$118*) 

arftfeSBttT, < i > wmmt , <2>igjfciHw 

mi^i . mk bytv? iztt Lxirm-^z # 
«. Wjttf i ooMbps. c i . 

[0003] -HMfflmb tts Wfc&^&fttivSr 
v^£lz. H*>«?> 3 Best-effort ^te£Tii&< . a- 



■r*^^5tc^t ^tugr*) r- 5 1 y 7 izn LX , if 

f!5fc<D h 5 t y ^*>4»fft<^5fec7) h 7 1 y ? £ 

J; f«A^ -y h m-fh N7ty tW&Mtm 

[0004] u^'ot, j*tr y hx5~ ; jji-oy?m 

90J¥<?)m ^ h 7 1 y ^ ft (t^cliff OffiV >h7t y? 
/N'^ y h7i7df i-^y/ (Packet Fair Queueihg) 
•P7a (weight) tlgg-ri.. -eLT. 'N'7- y hfeil^ffi 

-mnMMzu r>x& T-tz-fMft Lxmmmth . w 
t. :»A7"/h7i7^a-^ y^ziibizixmi 

[ 0 0 0 5 3 A*-Jr y h 7 i Tdf a— f y^SrSB^'f*^ 
^1 (A.K.Parekh and R.G.Gal lager, " 
A Generalized Processor Sharing Approach to Flow C 
ontrol in Integrated Service Networks: The Single- 
Node Case", IEEE/ ACM Trans, on Networking, vol.1. 
PP.344-357, June 1993 ) IZMB. £ tlX V ^ h G P S TOI 

(Generalized Processor Sharing Discipline) t^flX 

hh^mzmmix^i,. 

[0006] ClOGPSfflflUi. A7"/h7i7Jfi- 
WLm^iUXii . -9"- h"xW«^»PB=7M'J'r h Z t ifi 

x%, itz¥->x-f«-x<7)7Z)- (mt\i?T4iimm 

mc077°V ir^i/ 3 >UK)l<X<r)7v-) ZMrLX^r 
-ZXXZ&ZkZmJzbX^h, tZb¥^-y bit 

ttmt&c\tpx'%%^<7)x\ mm>vr-7 vmmz 

bxrVx-W 7\z h^XLi. ±MZG p s MM z)m 

-t&umzm^x^h. vft. wtwizimxit. uo 
p s mi & im? bxT yi-yy rnwM 

Wb IX. A^^7i7^fi-^ ymm&m^i. 

[0007] A'>r.y h7i7^a- iy^lOkl 
X. WFQ (Weighted Fair Queueing) tmiilh^ 
•y hxjr>; i -uy^^j;<«AixT^I>. Zii 

LTffl^l»t)^t*^)-5. icDWFQfCOOTfi. ±IBcD 
»l(=IIL<IEi5§^-Cv^^. CIt. £*U£OV> 

[0008] #7D-^tA77MI, -cil ftL(C*f 

je-ri^A-fclfflrtSft*. in4>to=sfa-c?)ioio 

?r^f A -i ( i = 1 . 2. 3-) tStt. ^f^iC 
fi. i \,z->\ *X LtzmmRM l tzm^4> i 
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* A-<9fi;W)£-fr£ <t>bt-rh. ZZXU, MiE?^ 
£ y b tf* * -IZftmtlX^l k $ . *0>* x - 

*7j X'hhkn&. 

r. i -</- i x K/4> b 
F i =ma x ( t i . F ' i) 
=5rfc±IES ( 1 ) am ( 2 ) tzfc^T . Riim^J V V 

WL L i li^a- i <r)%M/^-/ bWtr-y h*. F ' 

-b'X^T8#MT'l>0, max (t. i. F ' 

1 ) Jit. ikF' i<Od*=>*§^***-f. 
[0010] WF Qtefc^TIi, J-IB5S ( 2 ) t i -)t 

ItSSftfcF i<7)o*>. fk/|N<OF i m^A- i fcjg 

tt&voi*&w<*- </h$:> ^m^-r^it/ty y f- 

tLtStR^. Jy&^KLT. #0R0)4f.x-itf> 
[00 11] i-f . VWHEH^ti h 5 1 y ?ic*f 

>"C . ft'<<mm<f> i tf&rr&. mmmz® 

$t%>b9t-y?l,zniXte. ffiffift F- 7 1 -/ 7 Wfi^ 
^it mmt byt-y 9<rMh <t> i I MS < 

£ . isHft F- 5 b -y 7 {4 , f§ftft h 7 b -y 
^ J: (<M ) *>Hir^nT, gfttfjfc 

[ 0 0 1 2 ] . -eoflgMsfeoA-T- -y h 7 x 7^f »- 
-fV/fclT, <K%R$IE>J (virtualclock ) £ffl^l>£ 
fc to J: 7 T ±!S<ow FQZ$m IWMiWih ztt) 
X'Zl. SCFQ (Self Clocked Fair Queueing) kH 
WiihWr** bx^=J-L->) y?jm>K SM2 : S.Go 
lestani, "A Self-Clocked Fair Queueing Scheme for 
Broadband Applications", In Proc. of INFOCOM '94, 
PP. 636-646. 1994. X'^MZtlXU*) , 3X\ A-f-^ 
)V9u-y9 (Virtual Clock ) fcBf-«iU4mWffi 
if. 3tR3 : L.Zhang, "Virtual Clock: A New Traffic 

Control Algorithm for Packet Switcing Network in 
g". In Proc. of SIGCQMM '90, pp. 19-29, 1990. X'®M 

zhx^t. £ commm* m^tzriu -j u xa i *?e 
mzmxmm*smx$>$>p. ztuzuxu. mzm 
mmk ix. mtz. 

[00 13] 

F7x7*W y^toiSA*7--y My-ya-iJ^ 
Mtii, h7t7?«A^ 7 Mt C<7)h7b y^iC 



[0009] Ztlbt ik<t>bZm^&k. &*3.-CD 
^&F Hi. $3 ( 1 ) <Or. i (QiO/<jr7 h«H 
S5H*oai*iaK) fci ot . ^ ( 2 ) oiotltK 
$il|. 0 F i (finish, i ) (i. iMicOV-t'X 

mrmmxhh* 
- (i ) 

+Li/ri -(2) 

&®mtix ^hrpk o mzmb v ■? 

t>y?(0'*7*y bp&Mtl&. ZCDtzfo. MZ 
4. ^O^m. *©fcA'7- y ht<i(t5feA-y-y KiO^ 

Ht#iWM£l/tL±*\ ^y-7F$ttI^ Sffi 
5t h 7 b y ttftkB&t b 7 b >y ^ *c*t LT flKfeWfciT- 
b'x i^fi=5rv ^3&s$> £ . fcv^o ISIH^* 7 £ „ 
[0014] L£#oT*iWli. ±jfi^paOMitctt 

a, _hie < i > %®m<?>i>kX'mmtirzwm& 
iil^o. *>o±ia < 2 > ft ^siwoi i: xn. mm.% 

bytyfOV <7- y h ^fHI h 7 b -y 7 «y ^ v 
blzMLX m^thZkimttL J^ y FX^y'i 

[0015] tUbttmm. ±ML < l > t«MHte 

k. m<2y mmwk * . #t , tt^it-i- 

[00 16] 

7- y F^ry'i-'Jy y-H%<nm^X r -y TSr^-f 7 o 

^jl-'j yy^m<nm*m$L*m-fmx%z> . 

[0017] * ^m^Lfi^ 

iix ^ ^ i> m&L<mimm ^ - ( 1 3) k. 
k%mw<nwt*x-m^m%*3--9 7x ( i 

4 ) cr>&* j-izZii'cMmZiLX v >S a" 7- |^.):) 
^M^.'f'. /Jt^JM'T- y h «85^ b^.^^' 
A-'J y^/j^t'^o-C. H 1 lZ, y <tX-r-y rs 1-S 
4 S ., iil^Xf- y nZi'KOk a 0 X'foh . 
[0 0 1 8 ] Xt y7-S 1 : «#iMKS^r ,x~fctt*3 

(4>i. <pp) k*t!»f4. 

^T77S 2 : f£1tl£ffi&mq3U ^miiE^jL- 
>Tld:A' -/ 7 d ?'»=ri hk% m<V* 

a-C7)g^^. fi3t i - 7 7 7. (2-5 (4 A' -y 7 P 7" 
«7)fgft* 2.—tffohkZ HZ jL-^yXCb 
m^^MLX^m ( 4> b ) £it*t*. 
[00 19] Xr-y7°S3 : ^<ti. Mfrk, 
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ztz&imzwmLw->-'v bcom^mmmm ( t. m i 

n) b. Z>*y*-?t IX. ^■/7v7t)m.CD&*x. 

-iz^x-t-t'xmmmt&. 

[0020] ^fcMie^-t'xB#|ij(7)ita[(i. nmuz 

0 y?mm in*. m*mz. *n(c^t7-n 7 

1~3#^&I>. 

[0021] ^-^xm\i\%n>2\i.. KhztitzWk 

fiSE* a- ( 1 3 ) t . A' 7 ?D«Stt'). 

*fc*vHBfe«W! £Wt affiles* jl- ( l 4 ) fct 

out. zti?ti<7)ir-t°Am%i£ii£.-t&. v-tx 
mnitmffl 3 « . tm § fifc #-9-- t'xmtmK<n*A>> 

[00 2 2] /x?.X-*4jfc«ltt. ftjfe 
$J9P t § it h J: 3 fcff-£S ^ ^ - ? £ 4ij& 

[00 23] 

#B?#-tlO(±A-^.yMKjI^rA-C'J>0, 
BBt I fcfltttf 7 ~-*?x A 7 f^)«MHairt fc» 
wp = R-w all 
0 fclfcJ&$-S . w_ a l Hi. flflSftH^a-l 3 

[00 27] Z<7)£olz%®mWi r )ZtZ>t. %®& 
4> i =w i /R 
<£p = (R-w a l l ) /R 

tmzktfx°z&. 

[0 0 28] ±IS^ (4) fc«fctf<5> (T)£otZ. %® 

vrnx-foz. < i > Gtmrnt < 2 > fsmmtm 

±tf%% < tch . H4 l 
(iH4 fc*^T-9--tx«rMltJt^S2 5 1 LT*£ 

n . m 2 coy-- t-xmrntm^ 3 am a izh^x?- z 
xm\m.^mitLxmtih. *ixm2wu 

2 1 . mmmm 2 , s^^itfii+s#FS2 3 . * 



[00 24] CtfVN'^y MESS/Af Al OO+t. * 

yymsi ix-hh. ^fr*Phx>ri? i.-yx*hh > ^ 

mH&j) 'J y? I 5 fc*8W-4 . * b •/ h 1 2 
{±. m^tlXoiZ. flf««SE4fi-l 3fc . @5t^ra 
-77*1 4fc(c4HBS/i4. #«fiaE*i-13t« 
■t64fi-*i-WiL-CQl. Q2 -Q (n-5) COJ; 
otC^^n. S5fe^a-^7^ 1 4tS-TI) :3 ri-{i- 
WtUS^a- (ft*MMi«Mf*-) Q ( n - 
4) , Q (n-2) -Qn^)J:3tjSS*L-CV^. 

[002 5] trv h 1 2ftcr>r<?- y bUcOdibCO 

ocoA-^-y Hias^u y^ 1 scisajsii. ffl#**s 
®m.h h \ ^nati^mmxh s . 

[0 0 26] zcom^'JyymmR^^i-^mcoit 
-t^hhm^ (w) @*-tSJ:3fc:*I0*4. 

l-w(n-5) L w P i. lzW\<0Ml, ZZlz. w 
i ( i = 1 , 2- ( n - 5 ) ) * . fSfiii^i- 1 3 
<Wfi- (Ql . Q2-Q ( n-5) ) frfffflMb 
t&b^mft**— 7 7X14 (Q (n-4 ) -Qn) 

- (3) 

liE^j-- 1 3<7)#^ra-c7)fi^0 i ( i = 1 , 2- ( n 
-5) ) 7X1 4±^%.^<i>p\X, 

... ( 4 ) 
... ( 5) 

/M«j«B*$oistt*S2 4 . ->r-t'xmmm&k2 5 a 
£t/v-txmimm&2 6 b ix^ztih. 

[002 9] ^Hfcfctvc. #/n 7 ;2 l-2 7<?)« 
ffi*4»:<0 1 0 X'fo h , S^^r a -mm%. 2 1(1 
a— fev h 1 2c7)4>f. ftftJfi-;?^ 1 4tCJSfl) 

ffi*^ a - ( ratfwawa* a - > 7 x<n^ z 

<F>* J.-X'fohi)\ *A~fc? h 1 20#^i-(Cy^ 
•yh^fl^^ilTi^*^ (*jl-#SS) - ^5t=¥i 
-75^14 I*iw«-ft5fe4f x-nmMftffb^X 0 iz 

lmmmx-zmmi-i. 
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[0030] SAEtt¥a2 2«i. #«ftiE4f a- 1 3 
0&«<nm&4> i (±EW* (4) ) fc. ftit**-? 
7^14«lA^i (±iac7)it(5) ) k*iE»f4. 
S»£!HSH*fR2 3(4, fc-y M 2|*K9#* 

tWi- (i3, i4) ^t-sa^^i+ii^tt 

**4 . flBt^f x HHffi^S 2 1 1 X 9 ®.%*x- 1 4 
jWfflRSfiTfc 1 ). ^-«i3&H^IHSflaE4fa-i 
3 #v n y 9 o/ftlt'J)M , fi^ieif^g 2 2 

LT . i 0 P t . znmmiit b-C 

[003 1] &frmmmm-&2 a it. 

CO o h . Hk%*x-9 yx 1 4 (cafcJfcBPS L/cA-^r - v 

it. t^ vvm-vm%mm-t&. *r-vmm 
bit. mmzftjiztvzrt-ir-y v-cov-t'^mmi 

[0032] v-\zxmmmm.2 6 it. v-fxm 
n&irv htrnm-Jiiximtz. *wr*> vim 
mm.* a-i 3^^7 bX'fotuf. mmizmt^x 

/^•v hx-htiM, ^mizu-yxmmizmmtiti 
^jL-frhft-hztitz^vv coy-- \Lxm\xh h . 

[00 3 3] •9--f^^*Ut«*a2 714. S'M'i*B# 
H£tt*S 2 4 t . ^-h'XB^ijfgli^S 2 6 b ttfll L 
T-t- t'XB#fj|ta#g 2 5 tctj I vt lt» ^ 
-(13, 14) (CO^TiO-t-h'^l^aSfflSfc:^ 

tm i. tcoo *>&te%i-r-fA9ifmm.ix. 

[ 0 0 3 4 ] II 5 US4 fcil-f fc5fc4f x -jMJR^IS 2 1 
i-ajR*S2 1ll 400#g3 1. 3 2, 3 3i>4 

4. 

[00 3 5] ISfcH»^**-i2ft#83 2 tt. *a 
— b y h 1 2<0*T'H5fr 5 f x-9yX\ 4\,zmth®9t 

«^S3 3ii. yxi uzm-tz&mft* 

x-comtmnmth. wm&3A\t* ±ie#® 

3 1, 3 2fcit/3 3*»6c0, tt*i:. 



[0036] WT, 04tJ«klX05*#B5UT. 't^-y 

w^y'a- u >^$s* 1 1 cosmmt< SLWtb. 

1 ) flBfe^A-aiR¥S2 1(4. -j NfctSttLTO 
*£itfilit*#K2 3 . ^-h'X^]ftS^S2 5 Hi. 

ifv-vxnmvfflftn27izm&th m4co 

CD). 

[0037] H5(C^"£:fc9. S5t J r.x-S^IS2 

1 (4&?)4 0 fc LT . flBt* a- ZWIRth . 

a) ^i-«Mieit^s3 1 . mmiwnm i.-mm 

#S3 2i>4^<S3felifflH«#S3 3(4. *it*fi, * 

a 1 o^jf >u ?v?imx'hh-h*gi)\ 
mw\mnm^7)\ m?t* ^-x-hti^com^m 

SHR^R3 4fc:jWEDl-4. 

b ) iifK^s 3 4 t(4 .rtvta y\mxt^ . mm 
mnm^-co^x'. ft^mmftcon^* x-zmi 

2 ) 044>SASMt*g2 2(4. »««a*i- 1 3C0 
&*jL-C0m&<t> i h . ttjt*a-:7 5Xl 40)fiA* 

4>pt4. a^^itntt^g2 3 h , v-t'xsf-mm 

$&2 5btZ*tl?tlMm%tl& (®4C0(2) b 

C2r ) . 

[ 0 0 3 8 ] ^rfc, «#«ftlE^ a- i iOfi^^ i t . 

mm^-9yx<D&^<t>pit. txi&7)&(4) tixv 

(5) (Cj^O. <^p= (R-w all) /Rto&Tf 
<i> i =w i /R 

^ jIK. w i ««flf «R|E* x - i w 

a 1 1 {4#«uRiEt4 h7t 7 ? cormmco^ifxh 

3 ) H4<7)S^ltfllti:¥S2 3T"(4. 
&th*x-t%hh79f4 7'tt*x-<7)'kX<?>n.fr 
COStm* b & . TIE a ) hXV b ) cy>4 0 £it* L . 

ir- fxB#Mta^ s 2 5 taa-r 5 ( H 2 CO 

C 3 J ) . 

a ) tS5fe4f X-97X 1 4<ntt*0)'J?%< 1 1 1 OCOfl^t 
^ b = ( A -y 9 n ^©.^liffillJf i - <t> i cofi^co 

^es* i ) +^p 

b ) ffi5fe^fi-7^X 1 4COi%9t*x-CO±Xtfmcom 

^>b = {rt-/9u9'W&co%i®mk*x-<t> WlWhcO 
^ItfiS* i ) 

±.EZ4>b<Dim^m.commiz^^xit. mzm 
stimLxwm*. 

4) m4cnm^m^m%m^fk2 4\t. mt*x-9 

yX 1 4COt&9c* x-MmZtlX^h^T- y bco* 
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*tH«Lfc^S«»ISt t. mini: LT, ^-t' 

*mmmm2 5i,zmm-th (H2co C4) ) . 

5 ) H4^-h'X^jfeii#K2 6«. -9--t'XB#fI 
lt»#S2 5t'ltE$il/i^-fX^]^. A^.y 

Hf-h'x^nt»^52 5^aa$iii» (H4o 

C5D ) . 

6 ) H4 W-t'7.^||tm^S2 5«**- i <W- 

tmmF i s-itiru zmm&cDF i ^st>'ietg^ 

Hifc«¥S2 7K:iiUarr4 (H4^C6D' ) . 

[0039] ±&m-vzmit:w*t&imisiv 

tMkbWVrv Mi. ilffl-fSA^.y h7x7* *- 

y^'fc LTHSOASr-y h^^^'i-ij y^&WFQ 
£ffloS*&£UL GPS 

TSFQ (Start-timeFair Queue ing) hnflfil^A?- 

•y h^y'i-'j y^^(Sra*ffl^4*&t:«. I^gps 
i-cttarrs. 

[0 040] frfc. ±IBtf>WFQ£fflO.&*&i. SF 
Q*ffl^4*^t. J: fUf. Jfi-iw 

x Ym-txmW i fctf-jrtSfcSWfloSA 

i : A'^- y h^|i|*B#P B 1, F ' i : i TttWfcia 

^§ilT^^A'y.y hof-t"^B#H i :dfa- 

[ o o 4 1 ] t z *im i m<rt*i3i\ziLh t . ±.m 

JBLftt. ifc. F' it. i tZm^Z. t%b 

•f-t'mm^mz^xa. am* o wmuz 

t min, F' p. 0 p£. JJEO/W-^fcU 
[0042] 

t i -* t m i n 
F' i -* F' p 
4> i -» <^> p 
ZZ\X\ 

t. min: ft/M'J*B**J§£tt¥a 2 4 (Z§MlX OS 
fi. 

F' p : a) iL-f-fX^JF i j.-<D$fcsMA>- 
•y hi7)^-h'XB#|iJX'$)il(i\ fgft* a- 7 7^ 1 4^ 

-f-t'X^A-^.y hCO^-h'X^J, * 
£J4. ljOlC-^-fc'X$il^A-^.y f-W-t'^t 

b) iL^i-O^slWN-y.y hT-=2rftii(i\ 

-x-mmzteto £ n-c v ^> <y trxB^i . 

0. P : S5t^fa-;7X1 4fcd#LT»SE$*lfeS 



[0 04 3 ] »ffiSftfctt$te*i-tf>3fcKA^r.y 
A^ry h 7 xT^fi-^f V TV)*, TJ4. "t-t'X^J 

4tf>A?--y hc7)A-y .y mowtffl^*. 
[0 044] <I^)^, S^ilTO&ofgft^-o 
Hf-h'XB#^|F- phLTti. tf-t'XIflSfcl/aR') 

7) H4W^-t*^fflib«^a2 7tt. ±ia^iHRt0 
@5t^fi-Srl^<^T cOT^r < 7%**- ( 1 3. 1 
4) c7)#5fes|A'^.y hCo^T. -tl^fflS^-f-t' 

t'AmMZIlt&^-fiXfr 1 OOdf a-<7)5feslA°^r .y h 

SriMiiiL. ^)V9 1 5Kii4ffi-f 
[004 5] B?^lttB^«tJ-C. * b<7)!tg^Jl(COO 

*3 < . m 6 (Jg^ftflltJt^ a 2 3 tc J: 4 * b 
^licoftft pi| gr^-f 7 o - ^ a- - h t'J> S . 
Xr-yTS 1 1 : ^T^a-cOfiA^H-jlT'ftS* 

[0046] XT77S1 2 : jl- i tout Ztl 

XT77S 1 3 : ^tBl/COS^fA-irt*. ffTfeSlJP 

Ot»UCj5l-0rCli. Q ( n-4 ) -QnOO-ffl*»l 

-eofiJJttiY e stftO. Q 1 -Q 
( n - 5 ) <0O-fiTJ!>» 1 O^iSi-fWi'. ZWmtN 
oX'foh. 

[004 7] Xr-x 7*S 14 : *»Bl/CH*«fcSf A 
-i*\ flbt«W5(C«A. SHI?§*l-C^4*» (Ye 

Xf77S 1 5 :^*@LTO|.^^-i^\ iM^ffi5t 

b. ^P«IMa-?7X14f)lWiil). 
[0048] Xf7 7S 1 6 : 4-«IUv^#a-i 

*\ ftwsmft* 3.-x'hb<?>x\ iMcoxoiz. -f- 

Xf7 7S 1 7 : ±IEXr yrS 1 3T^J^'No^ 
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*a- (14) "Wt^bZ (flf«ftffidf 3<Ok 
£ ) . tWdf a- i i?T9ri t%to*>'<* 

[004 9] XT'/7°S18 :*#BLT^S*jL-i 
ifiT? i ri7X'hi>frt > . SS^fa- i <DS^<j!> i 

Xf'/rS 1 9 : 4iSLTWi-imf^ 
T'^ucoT\ i *£IHMbfcAi*1-6£!l 

i2&<, 0b(2-e<o££T-J>&. =Sri>, MU,:Xf7 
7*S 1 3, S 1 4t>«fctf S 1 70>¥ft££M;. fB6£L£H 
5<9{gft*aHMlR^&2 lri>4<?)tit?g#ffll^fll>. 
[0050] 13-06 Jffl^TML^a^/^ 
y h^>-xa-'J y^gS 1 1 $ ^fcft^O* 

t<@JKL/Ci#$ltS. H7(i*^W||)y^'y bT. 

yva- 'j y^gs 1 1 nmmmtmffimzmmx' 
s>&. *Mi&mmmi im±bixm%**~ 
mzm i b?-t'xmMimm2 7£*s im 
xhh, 

[00 5 1 ] *!20£Sffi0^a— fe-y h 1 2ti. 03c?) 
L£ fc Jd 0 . *0^±ffltC*-T type 

f-zysnt^itj;^^. s_ iu, Jfi- 
M7 7m*), H6tOXr-xrs 1 7 (fcilXSl 
4) tWPJffitJOsgiS. 

[0052] se 1 ect. i«, ffift*a-jMffl77 
^Tft 0. 16<0Xf77S 1 4T'<7>¥«=2 OS* 

75/type i fcov>TJUfc, #*Rfi«E*A 
- 1 3 i2£T 0 . ft ft* a- 7 1 4 12£T 1 T* 
6. 77/s. ilCOIrVCfiifc. 07cO£iffitZ^-r# 
*a- (Ql-Qn) fl+TW? h PT£fg§rtLT^ 
67?r-f -fcOdvOi. itL *05flMiO 

[0053]77/select i KOlvCjl& . 

?fO'^i-Q (n-2) ~Qntf)«fC. ftiftft 
HWWffmfi-tlQ (n-2) Xhhfrh. *a-Q 
(n-2)C-5^T. select i {2 1 t&D . it 
(2 0 "Cfc h . ^- t*XI*m«#& 2 7 i2. 04 fcijtt 

•9-- t'zmmnm 25 & t>m- vx*m ( f . . 

i ) fiffSKS^ Fl-F (n-5) . F (n-2) 
<7)3*>. &>\Wi><7) ($m<OmX'lZ. F (n-2) ) £ 

fc . 2 #iMfl^)ftft* a-tMLt 

J2. *-tf*i*3Sfc l/CR 9** 
(all 1 ) #ffct£ft. ztibW-t'xmMliit 

®ftm*t>®mzm\-ztix^&. zcw-txmw 
itmzo^xamz $ h izm 1 < mmt & . 
[ 0 0 5 4 ] H8(±H4 t^-r g§ 1 mmmiz&mm 1 
1 <?) $ h iz&im%mm*mwzk 0 . 0 9 urn 5 



mm LKto&vmmizo 1 >r wtihw * . 
[0055] i-f. /<y-7 mm>-XTi±i oizmmt 

bWrt M2. 7D-«t#Jf i - (Ql-QnHcfg 

irtSfi-o^fc-*-* (H3#ff3) . H3^fiait'(±. qi 

-Q ( n - 5 ) ftWMME* a - T** 0 Q ( n - 4 ) - 
II*a-£fgft*i-^&*i-^<OS^T(2. i— f 

SliE^a-^fi^^ i (gft*a-^77. 1 4^S^ 

* p b z . fi^^i+ittm^is2 3 b -t-tmrnm 
*m5t izthmmmi c n . en-. 

[0 0 5 6 ] ZZX\ HM*ftlE*a- i c^g^^ i (± s 

i =w i /R , 
ft ft* a - 7 7 Xc7)fi^ 4> P (2 . 
<p P = ( R-w all) /'R 

mm. waii ttwtffts-r* h5t7? co^^« 

2 ) *a-«BBEil^R3 Hi. ^i-«77/ (II 
70s i) tUlt'yh^ts 1 — s. n£i 

*a- L*>^a}^-r / <l'A-7.y h^g^§ilT^ft 
tf s . i = 1 . fSM § ilT l Wflfcf s . i = 0 £1SS 
■fi. *a-4t^77/s Hi. SS?^g3 4 (H 
9 ) b . •t-t^B#|lIim^l52 5 b . SA^tHHtK 

^152 3 fcc-wi-ffiasaisft* c 2 k 

3 ) »feW«««*a-iE«*a3 2 (@9 ) Ji. ffift 
%mn^7 77' (H7c7)type. i ) fcLTlf-y h 
«type. 1-type. n £ t *> . ffiftaWz: 
'tt0 7U-j)K *a- i tJW3r ^4«^lty p e 

i = 1 . 3Fttft££fr? 7o-*t. *a- i (cgijST 
4>*l6«^ti type, i = 0 * , -tnehjw&ri . 
03O0iK-(2. type. lHtype (n-5) 
liO. type. .(n-4)Ktype n(21#f£ 

[0057] zmmmmyyft y P e . ui. 

3^^S3 4 1 . -9--t'x^ii|fa:^S2 5 b . fi^ 

tt(itt^52 3 tic ffc/miiasii* c 3 3 . 

4 ) ffftli»?ld1t¥S3 3 (H9 ) (i. dft)I^x-7" 
/Ui: LT. ^ffcp r i l-p r i. n $ t*>. *a- i 
?)ffftJiff£p r i . i i: LTlxJEtS. ^tJflBfcWF 
ti . ffiUft^ i <0*» 1 ~ n <0fiT*-r . H 3 OMT 
(2. pri (n-4) A'f)pr i. nC, 1*^5(7) 

Sti. «S?¥S3 4 . ^- t'XB#^|ftE^S2 3 £ 
-?-nfiliI»$n4 C4 ) . 
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5 ) iSffl^K 3 4 (2. BfJgO*«K«oT . A'^r .y h P 

*a-#t«:s elect, i LTffifil-* C 5 ) . 

6) fi^f+fflltm*S2 3T'(i, i. 4>. P. s 
i , type i fiXU-s elect i frh^ PftjE 

b£tt£U t!X«t»^ 2 5 tiiart 4 

c 6 ) . zeMfewtmt* mzm 1 2 (c^-r. 

7 ) #/hg'«B#Ji||eit¥S2 4(i, fflt* jl- (14) 
$ ftT V ^ A'^r -y h P T(7)gi]«B§|ij-C'fl:/|^ (1 

£ , t. mintu,t- vmrntm* & 2 5 izm 
mh c 7 ) . 

8 ) *-tfxi*as£tt#&2 6(±. i t^hhuk 
ttz. m&*-9 yxi 4(zo^T{s-e^ 

imma. v-t'xm%mn&&2 5t,zmft)?h 

C8] . 

m^m*. ttTiz*?±dm%-t&« tmuzF i 

«^S2 6fct, fftWIftltl. C9] , C9) - . ■ 

[00 58] a) #a-i#W««|E#jL-l 3<0i§ 
.a. . 

a ■ 

r i =0. i XR/4> b 

F i = max { t i, F ' i } +L i/r i 

b ) * a- i fr\ mmtltim9c*3.-<7)i%& ( s e 1 

e c t i = 1 ) : 

r i =4>_ pxR/f b 

F i = m a x { t min, F ' p } + L i/r i 
c ) Jfi-i^\ aHRS*i"0*Srir>tt5fc*.x- (sel 
e c t . i = 0 ) . tti\tT?T4 -fX*t£^Wm*; 

F i = (a 1 1 1 ) 

(all 1 Hi. @7CD£5Q#B3. 

[00 59];^ x'U&niinnimznms, lt < 

t. &TV>bmX'b2>. 

t. i : mfj^-yvmm^m 

t min: ttJt4fi-^7X 1 4£ffcBJfcfi|3iFL*v< 
F' i :*a-i*»^i«!ricaj*Ufc^yhPT^ 

0. P : Kt^fi-^^Xl 4 tOfi^ 

F' P :^fe^i-77X14*^BflCtK^L-C:A°y 

•y hPTW-t'XB^J 

all 1 : 2«»aief^r<0t*-x Wl<mX'h 



0 . IbMUr^-T. 

1 0 ) ?-t^B$MJt«^K2 7(±. ■f-t'X&TB^I 
Fl-Fn (H70^«#K) «>:*/Mt«£fr5. 

1 3Wf-t*XB#*Jfcj8fl?§iVC 
Ir^^fe^i-^-h'X^iKi^C (all 1 ) . 

tfJz>h}mxmi£ti& Zbit&\ 
[0060] tL. C«(al 1 1 ) <0f£5t#&Wl 

tlX^Zirgfrff. select, it LT 
select. i = 0 h&l>* a- i ^-£'7.B#fijF 

i fc^JM^<>H^+4il^fi : ;Mi.&. fr< lxm. 
/Jn^F i <D{t£^-f * jl- i ftttm 5 immt 
h CIO) . 

1 1 ) ajfl¥83 5li. ^-h*^«rfflittt#a2 7*»^ 

v9 1 stcasaj-ts cm. 

[0061] mwwmr>*?x. n^nmmz^x 

ti. H10. 1 l^i^Hl 2ttJ^TflB*-f*kLT 
l^T', ^^dTiftB^-rS. H10(±ftti«@5fe 
: 5: d rj.-^iM^L. Wi-ffjse 1 ect i 

1 ) , Hi \\myo-^-\-Y (Z<7)2) Xfoh. 
[0 06 2] HI 0*3 it/Hi 1 Sr#BSL-C#^r /7* 

Xf y7°S 21 : se 1 ect, pr ior i ty (p 
r i ) fcitfi (dfa-i ) fcO^T. ttWtttRftt 
6. prior i tyfcLTtt, il^Sg^fl^ 

[006 3] Xf7/S2 3 : :<7)fi|ST'Ye s<7)^ 

X14c9=Sfa-T&i>«EU No^r^tf, S(/7Ct 
Ml), 

[0064 ] XT77S2 5 : LT^I)^ jl-<7) 

(priority) j^«ffil»?S*tTV^^ 
i-«pri. i £*)l>ttC>l£. 7t£Mh> P r i 
i{i/h$o(5k"sffi5tf$)l.. 
^■f /7*S 2 6 : 4-*B LT^S^f a-C0p r i i 

mfflizWRZtiX^h* jl-^p ri_ i J: 9 £> 
'h=5r^tf , gl5t^ra-SltR#S2 lWselect 
itpri i ttf-mZiMZtlh. 
[0 06 5] XT7/S2 7 : fftf^a-i * i =0(1 

xf /7'S28 :Sl)f^i-iS: l-fo-fy^'J^yh 
XT y7°S 2 9 : ^TcO^a- i jW8H$*lfca»Hj£ 
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I . &!&®<7)* a. - i #&*tff (Yes) . *-f y 7'S 

3 0^6. 

*T'y 7'S 3 0 : 4*BLT^4*.a.- itfjfflR ( se 
l ec t) SftTV>*i^i:Hfc>W5&»H5&*4. 
COO 66] ^T7rS3 1 :[s]t&£>(f. 
i aWMRSflT. s e 1 e c t = 1 £8jR^K3 4 «fc 0 

XmmtRt L. select = 0 *jgJK^R3 4 <fc 0 
SWrf 4. Ill 2U*»^fHi*b^*«>4*Jt^)- 

[0067] *i«7n-f-v-Hl d6<D7a-f- 

ffl3"f4. L^* { ot*d^)Xr-yrS4 1-S4 9<7) 
y^k'fi, d6<0Xr-y7*S 1 1~S 1 9tMUn 
S. Witf. *m<7)AT-y7'tM6C0A7- y7biiK S 
44=S13, S45=S14, S46=S15. S4 
7 = S17. S48 = S 1 8<7)£ol,Zttmi,X^&. 

coo68] tui*ffiwt«sm i iatWfcov>TR9i 
l/lw. ^(c*%bb^4 $ 2 nsgw;:ov ^xmmt 
h . hi 3 <**«9iajii 2 9ttt0fc&* < «r«*a+H 

?*4. #d (*2HStM) kd4 (SUHIStfiJ) k£ 

ttitti t . vmmtmxzm 8 zmuitz&mm 

t4. frfe. *d<0fMf±. '^7h7x7*a-^ 
7'kLT. MiEL/iSCFQ (Self Clocked Fair Queu 
eing) ZmmLtztg&cOffi&ZKt. 

coo69] mm2mifoMizffl%<7)temmnnw.m 
m fete. mmnm%-tz>mmz^-th 

4. £tf>^£INttW*R2 3li, 

4 df a — -T=Sr hh 7 7 f 7&3f A -?)fi&<7>&fHl * 

•m a 2 8 1 ^- exes* jh*#r 2 5 1 camr*- 4 

(HI 3c7) C3) ' tJitX C3D ) . 

[ 0 0 7 0 ] g 1 mmvu. mmmzm^xim itc 
an** u » 2 mmmx-u . fimgfra&R 2 8 

ALT. i£fR2 8KJ:9. 38ft*l£>W-:?k-r4 

v <t) sfflnTHir-r*. ^tw^w 
(t) (i. iwawttisaww, s^itfi^b^ 

SEft*fcH»Rtt«W-4 =t a fcfWSfi* . 4> b * 1 o 
cvc-f rtWifitf, b *»'tc# <^k # JiAM 7^'±< 

£ C £ Sit 4 / -V h «B§EI Wfc^ < it * , 0 b 

tin* (t> x-h'o. ^^)v (t> ^ffl^sfcitsco© 
mtamtii. fr<ixsmudmm®v m 

^-tXB#Mt£¥R2 5(;:jI*n§ft4 C33 ' 0 
[007 1] £*>J:3JC««l»!v (T) £fflV>4* 

Mi. Ui&lKM^7*-?lZtnt. t. m i ntfclt 



6ffiEB**|v ( t. min) KioTtW^itSCkK: 
=5:4 . *»< LTtB2HJtW{i. SA-£mifrH^R2 3 

# r 2 s * * i . m^mmmMmm 2 a azovm 
B8d£ t k kmc**-? y^izmmz^ iti^-y 
v commmmzm h ws&m s- ten l . v- ax^m 

a-o-t- txB#ii|c7)it»(c(i . ft/hiii»B#f jien^g 

4. 

[ 0 0 7 2 ] 1 1 4 (id 1 3 fcjStSS 2 Hil04(C^4fg 
SI 10S4»t:^fls«^«B!tWSr*taffcS. *d(2 
*t««tl3tt4«frli. dS^ffl^t^UcBl^ 
SS^ffl^tkT'^W^ l ) - 1 1 ) k^iRWT 

[007 3] ZtimilW*? ■■; b7x7**~ < yft 
IX . {KS**f*fflVifc S C F QariSffl L^^OUff 

1 ) @8*#!BLTHt=ittBBL)tSlllttM (OT. H 
ItWlfcBfj;) coiftff 1 ) k|5ittt-$>4„ t^t>*>, 0 

i t 4> P Sr . fiA^tHSt»#S 2 3 fciiffl-r* ( d 1 

4<7) (1) t cn ' ) . 

*R2 3CaSl) C2] . 

3 ) HffeM 1 3 ) k |5)« {mftfflWttmyyyt y p 
e. it*R2 3tcaa) (3) . 

4 ) ntfeffl ico4 ) tmm (mMmyyfp r i. i 

£#R2 3tCii») C4J . 

5) nw«i^>5) tmm (m9t*^-mm777s e 

led it#R2 3(Ciitt) C5) . 

6 ) mfiM 1 <o 6 ) k mm ( ^«-«* b *ei*-r 1. *\ 

2 USSMTIi . &BB*XM-*#R 2 8 0 b ^feiHt- 

4 (dl 4^0 C6 D ) ) . 

i) mmmm^-msxM. mmnx^mmi 
v (T) a^iatctw-fi. 

[0074] v (0) =0. 
v (T 2 ) - v (T l)=f all/^b 

T 2>T. IT'^0. 0. a 1 1 = (^f* 
IE^i-1 3c?)fi^0 ic7)^lt) + (ftTfe^i-^77. 

(t) ii, ir-t^i*jMH-*#R2 5tcafts*i 

4 (dl4<7) C7D ) . 

8 ) iW^3ir^lEilieii#R 2 4 (i . ffi^^r a - 1 4 «g 
fft^nX^^^ y NPT^iI*B#^JT'ft/h^fIt. m 

i nhxwmmmmv ( t mini tEttu, -t-t 

^SflthS[*R2 5Caia-fS (dl4c7)C8] ) . 

9 ) -t-t*^J!||Ett^R2 6(i. i MmZtL 
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*n*atW#K2 5fca»rr4 (Hi 4 CO C9) ) . 
1 0 ) ^-t'X^H-»#S2 5(4. i tc¥fl*L, 

[ 0 0 7 5 ] a ) * a- i mimm* a- 1 30*1 
^ . 

a - 

F i =max { F ' i . v ( t ) ) + L_ i / r. i 
b ) 4f a- i iMiRSfrfcHft^a-c 7 ^ < s e 1 
ect. i = 1 ) : 

Fi=maxiF' p. v(t rain) } + L i / 
r L 

c ) 4f a.- i ^iMfK$il"C^^^(f7 l c; d ri- ( s e 1 e 

ct i=OK ttdtr^T^-fx^Wim^^- 

-1 3<0ft&: 
Fi= (all 1 ) 

I 0 0 7 6 ] v ( T ) : W&T"C<Mm#fM 

t m i n : fSft*a-?7* 1 4fc*#JfcH*tfc'1 

L. i : i OifeS'^ ? h P 7^ 

P : (g5fr*i-?7*14<7)fi* 

-y hPTW-f-t"XB#|i| 

aii i : 2m.mix*$.x<n\z ••/ h # i *>are*> 

lift^-^ftft^a-k tT^S^^t'. 
t'^^SHtStm'tS i<Okt 6. 
[0 0 7 7 ] IW LfcF i c9fgJ4, -fr- 

g2 7 kt-t'^M*S2 6fc»»s*u (01 

4WC10) k CIO] ' ) . 

11) SSftHlttlO) kH«(Fi*ffl*S3 5fcjl 

a> ci n . 

12) HtSWl^l 1) fcHflK^vhPTtai^'J 
y?l 5^SBJ) C l 2D . 

[0078] 

5fe&v^ -/hi. OftfcSMJ U y ^ ^ffii-* - k 

(4, ^«aEk^¥^fi^^fiJli:k^ffv\ #tf 
#1% § flX V ^ ^ h 7 1 -y ? ia K *5 U . > 7 b 



[00791 ffiDBftaSrtt-'flHW* 

* S tbfcSSe-t*> - k T£ . Itztf^Xttffl&M 
-<7)fi]-££ S iCS^t C k § 6 . C »fc W*Stl*l 
[0080] 4fc**Wi. Hf-t'XB#gl|£7)^Wt^C 
f,^-tAB#|i]k LT^lCa 1 1 1 £¥*.Z>f31r 

x\ z<7)itm%.frb%mt& i k s . 

fcfhZtlfX'Zh. 

[0 08 1 ] % h£&tz*WWzti^X\5.. ti&Ltzit 
(3) izX*). ^t^f i-^^XWf^^P^ 

ho 

im i ] *fffl&&W v^Ja.- 'J y^^r* 

<DM^X t •/ 7° tf$ 7 a — f- -v — h TS> ^> . 
[ II 2 ] *f6WC* -5' < -/ b ^ ^ _ ]J y ^ m 

cnm^^i^tmxhh , 

[033 *m£&<wv hxT'j^y/m. 

&mvrzK*v h&^^T^-mi^i-mx'h 

I. 

[ @ 5 ] i3 4 \,zmm* x-m&si 2 1 mwm 
mn^-tmxhh. 

[06] S^^ltffiltSt^S 2 3 ± S 4> b COltWI 
[07 ] *»«Ctt4><*? hX^rxa-'J y^Sl 

1 <7>mttwmmzmtWiX'hh . 

[08] H4ftSS**lltlt«lfcff*iSil i^^^>t- 

[09] m5\,z^m\mmuz\%hmm&2 
uzMim%m&M**?®x'$>z>. 

[010] *t*fltife**A-*iHRt, 
^select, i k LTiUTJ-r^^liW-WSr^t- 

7Q _^.^_|. (^C7)l ) t'J>l>. 

[01 13 fttjaHBfe** a-SrS^L, fcOdra-# 

^select, i k Ltai^-f imcr>-m^t 
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[0i2] m&cr>£tm 4> b £%*b h ^mco-mz 1 5 

70-f-^-h-C'$)l.„ 2 1 

i la 1 3 3 *%w<7)m 2 n«g wigox fi^st-r mx- 2 2 

foh* 2 3 

[® 1 4 ] m 1 3 tc^jrf H2 HSI(5i|^^l>gS 110$ 2 4 

<bfc^fta%fMM£*t@T-&&. 2 5 
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